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Color image enhancement is an important part in the image processing field. 
Using the color image enhancement technology could make color image own better 
visibility, improve the resolving ability of human eyes and make the color image more 
convenient to following analysis and research. Color image contains abundant details 
and color information, so enhancing color image not only make the details more clear, 
but also maintain the original color. 
In this article, considering the features of the high dynamic range color image and 
haze color image, we analyse the existing color image enhancement algorithms and 
propose the new enhancement algorithms. The main contents and results are as 
follows: 
1. As a result of the limits of display devices and human eyes, the HDR color 
image has poor visibility. Meanwhile, traditional color image enhancement 
algorithms have color distortion or halo phenomenon in the processing of 
HDR color image. For the problems, a new high dynamic range color image 
enhancement algorithm is proposed. This new algorithm can compress the 
dynamic range, reduce the impact of ambient light, and decline halo and color 
distortion. The algorithm is divided into three main parts: obtain luminance 
image and background image, adaptive adjustment and color restoration. The 
most important part of this algorithm is to obtain the background image of the 
original color image by color bilateral filter. Meanwhile, the algorithm 
maintains the original color of color image by a linear color restoration 
algorithm. Unlike traditional filter, color bilateral filter takes the color 
information into consideration to get more accurate background image, so that 
reduce the halo. Experiments show that the algorithm can improve the color 
















2. Most of the haze color image enhancement algorithms based on scattering 
model of atmosphere are complexity, as a result, a new haze color image 
enhancement algorithm is proposed in the article. Because of the scattering 
mechanisms of atmosphere, haze color image’s contrast reduces and the scene 
is not clear. According to the causes of haze color image, we propose the new 
image enhancement algorithm on researching haze color image enhancement 
algorithms. The new color image enhancement algorithm can preserve visual 
details, get much better visibility and restrain color distortion. A large number 
of experimental results show that the algorithm canimprove the haze color 
image’s quality and make it more clearly. 
 
Key Words: Color image enhancement; High dynamic range; Haze color image; 















目  录 
第一章  绪论 .......................................................................................1 
1.1  课题研究的目的和意义......................................................................................1 
1.2  国内外研究现状 .................................................................................................2 
1.3  课题研究内容及论文组织结构 ........................................................................3 
第二章  人眼视觉特性和彩色图像增强基础理论................................6 
2.1  人眼视觉特性...................................................................................................6 
2.1.1  人眼的构造及人眼中图像的形成 ........................................................6 
2.1.2  人眼的视觉感知特性 ...............................................................................8 
2.2 彩色图像表示和颜色空间 ..............................................................................10 
2.3  彩色图像光学模型............................................................................................13 
2.3.1  Retinex理论模型 ...................................................................................13 
2.3.2  大气散射物理模型.................................................................................14 
2.4  彩色图像增强.................................................................................................16 
2.5  彩色图像质量评价............................................................................................19 
第三章  基于彩色双边滤波的高动态范围彩色图像增强方法..........21 
3.1  引言 ..................................................................................................................21 
3.2  现有彩色图像增强方法研究..........................................................................22 
3.3  基于彩色双边滤波的高动态范围彩色图像增强方法.................................27 
3.3.1  获取亮度图像和背景图像 ...................................................................29 
3.3.2  自适应调节 ..............................................................................................33 
3.3.3  颜色恢复.................................................................................................34 
3.4 实验结果与分析...............................................................................................34 
3.4.1  高动态范围彩色图像增强结果..........................................................34 
3.4.2  其他实验结果..........................................................................................37 
3.5  本章小结 .........................................................................................................39 















4.1  引言 ..................................................................................................................40 
4.2  现有的雾天彩色图像方法 ..............................................................................41 
4.2.1  基于大气散射物理模型的方法..........................................................47 
4.2.2  基于图像对比度增强的方法 ..............................................................48 
4.3  基于简化暗通道估计的雾天彩色图像增强方法 ..........................................46 
4.3.1  获取图像的背景图像和亮度图像 .....................................................47 
4.3.2  基于大气散射模型的彩色图像增强...................................................48 
4.3.3  颜色修正.................................................................................................50 
4.4  实验结果与分析 ................................................................................................52 
4.5  其他实验结果.................................................................................................54 
4.6  本章小结 .........................................................................................................55 
第五章 总结与展望 ...........................................................................56 
参考文献..............................................................................................57 
攻读学位期间科研成果 .....................................................................62 

















Table of Contents 
Chapter1  Introduction......................................................................1 
1.1  The objects and significanies of the study....................................................1 
1.2  The actuality and achievement at home and abroad.....................................2 
1.3  The main work and content arrangements of this paper.............................3 
Chapter2  Basic theory of color image enhancement ..........................6 
2.1  Human visual characteristics...........................................................................6 
2.1.1  Human eye’s structure and the formation of the image...........................6 
2.1.2  Human visual perception..........................................................................8 
2.2 Color image representation and color space .................................................10 
2.3  Color image optical model .............................................................................13 
2.3.1  Retinex model..........................................................................................13 
2.3.2  Scattering model of atmosphere...........................................................14 
2.4  Color image enhancement..............................................................................16 
2.5  Color image quality assessment ...................................................................19 
Chapter3  HDR color image enhancement algorithm on color 
bilateral filter................................................................21 
3.1  Introduction...................................................................................................21 
3.2  Color image enhancement algorithm .........................................................22 
3.3  HDR color image enhancement algorithm on color bilateral filter .......27 
3.3.1  Obtain luminance image and background image...................................29 
3.3.2  Adaptive adjustment...............................................................................33 
3.3.3  Color restoration......................................................................................34 
3.4 Experimental results and analysis .............................................................34 
3.4.1  HDR color image enhancement results...................................................34 
3.4.2  Other experimental results.....................................................................37 















Chapter4  Haze color image enhancement algorithm with simple  
dark channel prior .........................................................40 
4.1  Introduction...................................................................................................40 
4.2  Existing haze color image enhancement algorithm.....................................41 
4.2.1  Algorithm based on atmospheric scattering model...............................47 
4.2.2  Algorithm based on image contrast enhancement.................................48 
4.3  Haze color image enhancement algorithm with simple dark channel 
prior ..............................................................................................................46 
4.3.1  Obtain luminance image and background image...................................47 
4.3.2  Color image enhancement.....................................................................48 
4.3.3  Color correction.......................................................................................50 
4.4  Experimental results and discussion...........................................................52 
4.5  Other experimental results ............................................................................54 
4.6  Conclusion......................................................................................................55 
Chapter5  Conclusion and expectations .............................................56 
References ...........................................................................................57 














第一章  绪论 
1 
第一章  绪论 






























































































































































































第二章  彩色图像增强基础理论 
2.1  人眼视觉特性 
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